-32- 



Having described the invention, the following is 
claimed: 



Jl^ A method comprising the steps of. engaging a 
surface area on body tissue with a leading end portion of a 
member which extends through an /anchor engaged by a suture, 
piercing the surface area on t/he body tissue with the 
leading end portion of the member while the leading end 
portion of the member exteiids through the anchor, and 
moving the leading end portion of the member and the anchor 
together into an/opening formed in the body tissue during 
performance of/ said stfep\of piercing the body ^tissue with 
the leading end port/on o|f the member. 

2 . A methoa as 
step of mdJving tijfe l^fad] 
the ancho:: 



tissue inc 




traim 1 wherein said 
ft ion of the member and 
together /into Ni fe^@- -opening formed in the body 
iludes transmitting force from the member to a 
trailing eWd df the anchor to move the anchor into the body 
tissue . 



3 . Al method as set forth in claim 1 further 
including £he steps of inserting a suture through an 
opening LA the anchor, and inserting the leading end 
portion df the member into the opening in the anchor with 
the sutufce in the opening in the anchor. 
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4. A method as set forth in claim 1 wherein said 
step of engaging the surface area on the body tissue with 
the leading end portion of the member includes engaging the 
surface area on body tissue with a pointed end of the 
member, said step of piercing the surface area on the body 
tissue includes initiating the formation of an opening in 
the surface area on the body tissue frith the pointed end of 
the member. 

5. A method as set .forth in claim /l wherein J3laid 
step of moving the leadang end Portion of the member and 
the anchor together /into am \ opening formed/in the body 
tissue includes pressing^ a plusher surface against an end 
surface on the anchor And moving tho anchor into the 
opening under tHe influence' of force applied against the 
end surface on the anchor /by the pusher surface. 



6 . A method as sdt forth in claim 1 further 
including the step of withdrawing the leading end portion 
of the member from the anchor after moving the leading end 
portion of the member and the anchor together into the 
opening formed in the body tissue. 



7 . A method as se 
including step of cha 
relative to the leadin 




in claim 6 further 

entation of the anchor 
portion of the member as the 
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leading/end portion of the member is withdrawn from the 
anchc 




A method as set forth in claim / /7 / 'wherein said 
step of changing the orientation of the anchor relative to 
the leading end portion of the member includes tensioning 
the suture . 

■<7 




3 



method as set forth in claim^wherein said 
step of changing the orientation of the anchor includes 
applying force against a trailing end surface of the 
anchor. 



10. A method as set forth in claim 1 Jt urther 
including step of disengaging the anchor^2rom the leading 
end portion of the member with the anof^r in the body 
tissue, said step of disengaging th/ anchor from the 
leading end portion of the member/ includes applying force 
against an end of the anchor. 



11. A method as set f oirtjf in claim 10 wherein said 
step of applying force agai^t the end of^the anchor 
includes moving a force transmitting surface relative to 
the member in a direction/toward a leading end of the 
member . 



* 



* 
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12. A method as set forth in claim 1 wherein the 
leading end portion of the member includes a pointed end, 
said method further including the steps of movinej the 
pointed end of the member through the anchor s(/ that the 
pointed end of the member projects from a firjst side of the 

anchor and moving a pusher surface into engagement with a 

/ / 

second side of the anchor which is opposite/ from the first 
side of the anchor. 



13 . A method as set forth in $?la/Lm 12 wherein said 
step of piercing the surface area'' oyt the body tissue 



includes initiating the forma 
tissue with the pointed end /of 



of an opening in the body 

/ 

le member. 



14 . A method as se1 
step of moving the lead: 
the anchor together intjl 
tissue includes applyii 
the anchor with the pu£h€ 



ig en 



an 



f ortn/ iAi claim 13 ^wherein said 
ortfion of ythe member and 
nin^ formed in the body 
against the second side of 
urf ace . 



^15^_ A method of positioning a suture anchor in body 
tissue, said method comprising the steps of providing an 
anchor which engages/ a suture and has a passage which 
extends between first and second surface areas on the 
anchor, providing a member having an end portion which 
extends through thte passage in the anchor to a position in 



which the end porl 



ion of the member extends a first 



* # 
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distance from the first surface area on the anchor ,/moving 
the anchor into body tissue with the first surfac/e area on 
the anchor leading, said step of moving the ancjior into 
body tissue being performed with the end portion of the 
member extending the first distance ahead of the first 
surface area on the anchor and with the suture engaging the 
anchor, and, thereafter, separating the member and the 
anchor while the anchor remains in the body tissue in 
engagement with the suture by moving ^me enq portion of the 
member out of the passage in theydncMor. 

16. A method as set .forth inr claim 15 further 

including the steps of applying force against the, second 

/ 

surface area on the arichor during Iperformance j/t said step 
of moving the anchor/ into body/ tisBue , 

17. A method as set fc&rth in claim 15 wherein said 
step of moving thev^richor Anto body tissue includes moving 
a pusher surface and the/end portion of the member together 
relative to the body tissue, transmitting force from the 
pusher surface to the /second surface area on the anchor, 
and pressing the first surface area on the anchor against 
the body tissue under the influence of force transmitted to 
the second surface/ area on the anchor from the pusher 
surface. 
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18. A method as set forth in clainf 17 wherein said 
step of separating the member and the pnchbr includes 
moving the pusher surface relative tc/ the member in a 
direction toward the end portion of /the member. 

19. A method as set fotfth i/h ^c'laim— rf wherein said 
step of separating the member arm the anchor includes 
moving the end portion of the" jftember and the pusher surface 
together away from the anchor/ 



20. A m^thod-as set forth in claim 15 wherein said 
step of moving\i£he anchor into' body tissutT'includes a 



applying fore 
in the anchor wi\< 
member and t/he 
force applijed £ga: 
in the anchfef by 1 



rainst an inkier side surface of the passage 
a spring, said step of separating the 

ludes flexing the spring to reduce 
st the inner side surface of the passage 
i^spring. 



21. A method as self forth in claim 15 wherein said 
step of separating the member and the_ anchor includes 
transmitting forces front aT pAsher^surf ace to the second 
surface area on/the anchor and moving the pusher surface 
relative to the\member in a direction toward the end 
portion of the member. 



22. A method as set /ttf>r 
step of moving the pusher/ s i 




21 wherein said 
ative to the member 



includes sliding a 
surface is dispose 
the end portion o 
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isher element on which the piisher 

fe member in a direction toward 
member . 





23. A method as set forth in claim 1^, wherein the 
suture extends/TthrougW the passage in the anchor, said 
method furthefr \includ^es changing the orientation of the 
anchor relative Ytoxthe member while the end portion of the 
member is dis\r>cj<e^d in the passage in the anchor along with 
the suture . 



6 



A method of positioning a suture anchor in body 
tissue, said method comprising the steps of providing an 
anchor which has a passage which extends between first and 
second surface areas on the anchor, providing an inserter 
having an end portion and a pusher surface which is spaced 
from the end portion, and moving the anchor and inserter 
together into body tissue with the end portion of the 
inserter extending into the passage in the anchor and the 
pusher surface on the inserter engaging the second surface 
area on the anchor, said step of moving the anchor and 
inserter together into the body tissue includes 
transmitting force from the pusher surface on the inserter 
to the second surface area on the anchor. 




/ 



A method as set forth in claxayZA further 
including the step of separating the inserter and the 
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anchor after performing said step of moving the anchor and 
inserter together into body tissue, said step of separating 
the inserter and the anchor includes moving the end portion 
of the inserter out of the passage in the anchor. 



~^ 2£0 A method as set forth in claim^^T wherein said 
step/of separating the anchor and the inserter includes 
moving the pusher surface toward the end portion of the 
inserter. 

\j ^/7. A method as set forth in claim 25fwherein said 
stdp of separating the inserter and the anchor includes 
applying force against the second surface area on the 
anchor and moving the anchor relative to the end portion of 
the inserter under the influence of the force applied 
against the second surface area on the anchor. 



28. A method i 
step of moving the < ltJ| 
tissue is performed 



set fjbrth in claim 24 wherein said 
Shor/&nd inserter together into body 
w|th a suture extending through the 



passage in the anchor. 




/ 



(9. A method as set forth in claim^2j^ wherein said 
step of moving the anchor and inserter together into body 
tissue includes initiating the formation of an opening in a 
surface area on the body tissue with the end portion of the 
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inserter at a location ahead of the first surface area on 
the anchor . 




/ 



A method as set forth in claim^24^wherein said 
step of moving the anchor and inserter together into body 
tissue includes penetrating the body tissue with the end 
portion of the inserter at a location ahead of the first 
surface area on the anchor. 



z/^, A 



method as set forth in claim 7/f further 
including the step of inserting a suture through an opening 
in the anchor, said step of moving the anchor and inserter 
together into body tissue is performed with the suture 
extending through the opening in the anchor. 



32. A method. ^Ss set forJ^h in claim 24 further 
including the steps ; of separating the inserter and the 



anchor after havin 
anchor and insert 
the orientation^f 



formed said step of moving the 
together into body tissue and changing 
the anchor relative to the inserter. 




An apparatus comprising an anchor having a 
passage which extends between first and second surface 
areas on the anchor, a suture disposed in engagement with 
said anchor, a manually engageable handle, and a shaft 
extending from said handle through the passage in said 
anchor, said shaft having a pointed end which extends away 



• * 
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from the first surface area on said anchor in a direction 
away from said handle, said shaft having a pusher surface 
which is spaced from the pointed end of said shaft by a 
distance which is the same as a distance between the first 
and second surface areas on said anchor, said pointed end 
of said shaft being effective to penetrate body tissue in 
advance of said anchor and said pusher surface being 
effective to apply force against the second surface area on 
said anchor upon insertion of said anchor into body tissue. 



34 . An appy 
said pusher sur 



end of said sha it 
J 




as set forth in claim ^33^ wherein 
Is fixedly connected with said pointed 



7 



"Sp. An apparatus as set forth in claim^3wherein 
said pusher surface is movable relative to said pointed end 
of said shaft to move said anchor relative to said pointed 
end of said shaft. 



0 



36. An apparatus a, 
said suture extends throji 
passage in said ancho: 



«set foirth in claim 33 wherein 
igih_^t least a portion of the 



37. An ap;par;atus as set forth in claim 33 further 
including a sparing which/is connected with said shaft, said 
spring being ijiovfc^e^relative to said shaft between a first 

a portion of said spring engages an inner 



position in wt 
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side surface of the passage in said anchor and a second 
position, said spring be^ng effective to retain said anchor 
against movement rela^iv^Vto^aid shaft when said spring is 
in the first position ,^sbid spring being ineffective to 
retain said anchor against movement relative to said shaft 
when said spring is in 1ihe second position. 



38 



An apparatus as set forth in claim 33 wherein 



said shaft include 
section and an 
encloses and is 
inner section h<4vin 
said handle, s 
on an end portion 



r sec 



ibl 



ongitudinally extending inner 
t\j.on which at least partially 
inn^rr section, said 
which is connected with 
of said shaft being disposed 
aid inner section which is opposite 



tnted 



from the end portion ofi said inner section which is 
connected with said handle, said pusher surface being 
disposed on said outer section of said shaft. 



39 . An appar^ 
including a membe 




forth in claim 33 further 
is movable relative '"tcT said shaft 
to move said ancMoi^ relative to said pointed end of said 
shaft , 



/ 



b 



An apparatus for use in positioning a suture 
anchor relative to body tissue, said apparatus comprising a 
handle, an inner member having a first end portion fixedly 
connected with said handle and a second end portion which 



J 



(A 
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is spaced from said handle, said second end portion of 
said inner member being at least partially disposed in a 
passage in the anchor during insertion of the anchor into 
body tissue, and a tubular outer member at least partially 
enclosing said inner member, said outer member being 
slidable along said inner member between a retracted 
position in which an end surface on said outer member is 
spaced a first distance from said handle and an extended 
position in which the end surface on said outer member is 
spaced a second distance from said handle, said second 
distance being greater than said first distance, said end 
surface on said outer member being engageable with a first 
end portion of the anchor having a passage into which said 
inner member extends to block movement of the anchor along 
said inner member toward said handle during insertion of 
the anchor into body tissue with said outer member in the 
retracted position. 



said second end portion of said inner member has surface 
means which extends outward from a second end portion of 
the anchor to penetrate body tissue ahead of the anchor 
during insertion of the anchor into body tissue with said 
outer member in the retracted position and said inner 
member partially disposed in the passage in the anchor. 





An apparatus as set forth in claim 




wherein 
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| An apparatus as set forth in claim '4^wherein 
said surface means on said second end portion of said inner 
member has a generally conical configuration and has a 
central axis which is coincident with a central axis of 
said inner member. 

I J 46. An apparatus as set forth in claim 40 wherein a 
first length of said inner member and a first length of 
said outer member are disposed in said handle in a 
telescopic relationship when said outer member is in the 
retracted position, a second length of said inner member 
and a second length of said outer member being disposed in 
said handle in a telescopic relationship when said outer 
member is in the extended position, said second length of 
said inner member and said second length of said outer 
member being shorter than said first length of said inner 
member and said first length of said outer member so that 
the extent of the telescopic relationship in said handle 
between said inner and outer members is greater when said 
outer member is in the retracted position than when said 
outer member is in the extended position. 

^44^. An apparatus for use'ym anchoring a suture in 
body tissue with an anchor Ifcrylng a passage/Which extends 
between first and second /ur^fabe areas pti the anchor, said 
apparatus comprising a rfan/fle, { and^ar^shaft connected with 




said handle, said shaf/t ;6xtends outward from said handle 
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and extends through the passage i(n the anchor during 
insertion of the anchor into bod^ tissue, said shaft having 

body tissue ahead of the 
ancfho/fr during insertion of the 
ai/d/ shaf-Chaving pusher surface 
to the second surface area on 



end surface means for pier 
first surface area on th 
anchor into body tissue/ 
means for transmitting 



the anchor to push the anchor during insertion of the 
anchor into body tissue, 



45. \An apparatus as set forth in claim 44 wherein 

said shaft Mias positioning surface means for engaging an 

inner surfade of /ffifcj passage in the anchor to position the 

anchor relatiVe/ to sjaid pusher surface means and said end 

\ / i / 

surface means, X said positioning suxface means extends 

through the pa saage 

anchor into bcdy^ii>s 

said pusher su^rfaceJ means and said end surface means, said 
positioning surface! \^ieans having an axial extent along a 
longitudinal central axis of said shaft equal to a distance 
between the first and second surface areas on the anchor. 



^in the anchor during insertion of the 
position the anchor relative to 




fa 



An apparatus as set forth in claim^S^wherein 
said shaft includes an inner member which is connected with 
said handle and an outer member which at least partially 
encloses said outer- member and is movable relative to said 
'Otrfeer member, said pusher surface means being disposed on 
said outer member and being movable with said outer member 
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relative to said inner member, said end surface means being 
disposed on said inner member, said positioning surface 
means being disposed on said inner member, said pusher 
surface means being movable along said positioning surface 
means upon relative movement between said inner and outer 
members . 

47. An apparatus as set forth in claim 44 wherein 
said shaft is integrally formed as one piece, said pusher 
surface means b-ein\kjddTsposed on said shaft in a fixed 
relationship wiWi said end surface means . 

48. \ An apparatus as set forth in claim 44 further 
including a member which extends along and is^novable 
relative to said shaft, said pusher surface means being 
disposed ok said member which is movable along said shaft. 



49. An Vipparatu^s as set forth in otfaim 44 further 
including a spVing/wkich is resiliency deflectable to move 
relative* to saiflj jShaf t &etween^arn~ engaged position in which 
said spfcing engages the inner surface of the passage in the 
anchor fco retairf tihe anchor against movement relative to 
said shAft and/a disengaged position in which said spring 
is ineffective to regain the anchor against movement 
relative to said shaJ 
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50. An apparatus as 
said end surface means x 
conical configuration, 



>j/set forth in claim 44 wherein 
pointed and^nas a generally 
'said pusher surface means has a 
generally annular conf iguSration, said pointed end surface 
means and pusher surface Jrieans being disposed in a coaxial 
relationship . 



51. Ajiapparatus as set forth in claim 44 further 
including ^c\tuator means disposed adjacent to said handle 
and connected, with said/pusher surface means for moving 
said pusner /sftYf ace^means relative to said handle to move 
the anch6r/awaV from said handle and facilitate 
disengagement df the anchor from said shaft. 



52. AXi apparatus as set forth in claim 44 wherein 
said pusher Surface means is mpvable relative to said end 
surface means \to m£ve th^anchor relative to said shaft to 
facilitate (dise^igfagement of the anchor from said shaft 

Vpf the anchor into body tissue. 



during inse 

D 



>n 



I 53. An apparatus as set forth in claim^Z" further 
including actuator means disposed adjacent to said handle 
and connected with said pusher surface means, said actuator 
means being movable relative to said handle to move said 
pusher surface means relative to said end surface means . 
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j ^ ^^4^ A method of positioning a suture anchor in body 
tissue, said method comprising the steps of providing an 
inserter having a shaft with an end portion which extends 
into a passage in the anchor, moving the anchor into body 
tissue with the end portion of the shaft extending into the 
passage in the anchor and with a suture disposed in 
engagement with the anchor, and, thereafter, changing the 
orientation of the anchor relative to the body tissue and 
shaft while the end portion of the shaft is at least 
partially disposed in the passage in the anchor. 





A method as set forth in claim^jj^ wherein said 
step 'oi changing the orientation of the anchor relative to 
the body tissue and shaft includes tensioning the suture to 
apply force to the anchor and engaging an inner side 
surface of the passage in the anchor with the end portion 
of the shaft. 

/I / ^ 

I 5fr. A method as set forth in claim further 
inc lidding the step of reducing the extent to which the 
shaft extends into the passage in the anchor after moving 
the anchor into body tissue and prior to performance of 
said step of changing the orientation of the anchor 
relative to the body tissue and shaft. 

IH 

>7. A method as set forth in claim ^g^ wherein said 
step of moving the anchor into body tissue includes 




7 
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applying force against a trailing end surface of the anchor 
with a surface connected with the shaft of the inserter, 
said method further including the step of applying force 
against the trailing end surface of the anchor to move the 
anchor along the shaft of the inserter after moving the 
anchor into body tissue and prior to performance of said 
step of changing the orientation of the anchor relative to 
the body tissue and shaft . / 

„ / l J 

* Q 5JB. A method as set forth in claim ^ wherein said 
step of moving the anchor into body tissue includes 
piercing an imperforate surface area on the body tissue 
with the end portion of the shaft while the end portion of 
the shaft extends into the passage in the anchor. 

\<i/ J s 

\ ( 59 . A method as set forth in claim wherein said 
step of moving the anchor into body tissue further includes 
applying force against a trailing end surface of the anchor 
with the shaft to move a leading end surface of the anchor 
through an opening formed in the body tissue by piercing 
the body tissue with the end portion of the shaft. 



1 / I I 

fyUfiO. A method as set forth in claim^jV^wherein said 

step of changing the orientation of the anchor relative to 

the body tissue and shaft includes transmitting force 

through the suture to a first end portion of the anchor and 

applying force against an inner side surface of the passage 
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in the anchor with the end portion of the shaft at a 
location adjacent to a second end portion of the anchor. 

A method of positioning a suture anchor in body 
tissue, said method comprising /the steps of providing an 
inserter having a shaft with an inner member and an outer 
member which partially encloses and which is movable 
relative to the inner member, said inner member having an 
end portion which extends /outward from an end surface on 
the outer member and/e'xte'nds ] into the anchor, moving the 
anchor into body ^is sue /with/ the inner member extending 
into the anchor/ and wit/h the suture dispose^in engagement 

step of moving the anchor into body 
matting f orce-'f rom the end surface on 

lember 



with the a 
tissue inc 



safter 



ancb 



triaj-iimf end portion of the anchor, 
arating the anchor and the outer member 
ains in the body tissue, said step of 
andhor from the outer member includes 
lative movement between the inner and outer 
lile transmitting force between the trailing end 

the Anchor and the end surface on the outer 
decra/ase the extent to which the end portion of 
the inner member extends outward from the end surface on 
the outer membje 




A method as set forth in claim ^£_wherein said 
step of moving the anchor into body tissue includes 



r 



A 
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piercing the body tissue with the end portion of the inner 
member at a location ahead of the anchor. 

6a. A method as set forth in claim^JXwherein said 
step of moving the anchor into body tissue includes moving 
the anchor and the inner and outer members of the inserter 
into body tissue with the end portion of the inner member 
leading the anchor. 



64. A method as set forth in claim 61 further 
including the stejo/ of changing the/orientation of the 
anchor relative tifo |he body tissue and shaft of the 
inserter while tfeirf oWing sa4xi step of separating the 
anchor from the/ otf tferNnemrTer , said step of changing the 
orientation of thd /anchor relative to the body tissue 
includes transn ittang force between the end portion of the 
inner member and aA inner surface of the anchor while 
transmitting force ^hrough the suture to the anchor. 

^£5^ An apparatus for use in anchoring a suture in 
body tissue with an anchor having a passage which extends 
into the anchor, said apparatus comprising a handle, a 
shaft connected with said handle, said shaft extends 
outward from said handle and extends into the passage in 
the anchor during insertion of the anchor into body tissue, 
said shaft having a pusher surface which applies force 
against a trailing end portion of the anchor during 
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insertion of the anchor into body tissue, and a pusher 
member which is movable relative to said shaft through an 
opening in said pusher surface to apply force against the 
trailing end portion of the anchor and effect relative 
movement between the anchor and said shaft with the anchor 
disposed in the body tissue to thereby facilitate 
separation of the anchor from said shaft. 




2,1 




An apparatus as set forth in claim^6J5 / wherein 
said /shaft is integrally formed as one piece, said pusher 
surface being disposed on said shaft in a fixed 
relationship with said shaft, said pusher member being 
movable relative to said shaft along a path which extends 
parallel to a longitudinal central axis of said shaft to 
apply force against the trailing end portion of the anchor. 

>7 . An apparatus as set forth in claim wherein 
said pusher member is at least partially disposed in a 
passage formed in said shaft. 

i / 

/J/y6B. An apparatus as set forth in claim 6f/j£urther 
including a spring which is connected with said shaft, said 
spring being movable relative to said shaft between a first 
position in which a portion of said spring engages an inner 
side surface of the passage in the anchor and a second 
position, said spring being effective to retain the anchor 
against movement relative to said shaft when said spring is 
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in the first position, said spring being ineffective to 
retain the anchor against movement relative to said shaft 
when said spring is in the second position. 




An apparatus as set forth in claim^5 wherein 
said shaft has a pointed end portion which extends ahead of 
a leading end portion of the anchor to pierce body tissue 
during inserting of the anchor into body tissue. 




An apparatus for use in anchoring a suture in 
body tissue with an anchor having a passage which extends 
into the anchor, said apparatus comprising a handle, a 
shaft connected with said handle, said shaft extends 
outward from said handle into the passage in the anchor 
during insertion of the anchor into body tissue, and a 
spring which is connected with said shaft, said spring 
being movable relative to said shaft between a first 
position in which a portion of said spring engages an inner 
side surface of the passage in the anchor and a second 
position, said spring being effective to retain the anchor 
against movement relative to said shaft when said spring is 
in the first position, said spring being ineffective to 
retain the anchor against movement relative to said shaft 
when sa^Ld spring is in the second position. 

An apparatus as set forth in claim j^f wherein 
said shaft has a pusher surface which is fixedly connected 
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with said handle and which applies force against a trailing 
end portion of the anchor during insertion of the anchor 
into body tissue, said apparatus further including a pusher 
member which is movable relative to said shaft through an 
opening in said pusher surface to apply force against the 
trailing end portion of the anchor and effect relative 
movement between the anchor and said shaft with the anchor 
disposed in the body tissue to thereby facilitate 
separation of the anchor from said shaft. 



a leading end portion of the anchor to pierce body tissue 
during insertion of the anchor into body tissue. 



I* jfl. An apparatus as set forth in claim^70_,wherein 
said shaft has a pointed end portion which extends ahead of 





